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(54) Electromagnetic relay 

(57) An electromagnet includes a plate-like yoke, 
shaped like L, with a curved surface portion, a rectangu- 
lar iron core connected to said yoke and wound by a 
coil, an armature rotatably and pivotatly supported by 
one end of said yoke, said armature being driven by 
said coil and coupling device for coupling said yoke with 
said iron core by spin press-fitting. 
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Description 

BACKGROUND OF INVENTIQM 
Field of invention 

[0001] The present invention relates to an electro- 
magnetic relay in a type of "slim type relay". 

R^lqted art 

[0002] Fig. 1 is a perspective view showing an elec- 
tromagnet used in a conventional electromagnetic relay. 
In the electromagnet fixing structure shown in this fig- 
ure, a yoke 1011, shaped like L, Includes a bent surface 
portion 1 1 1 . A rectangular through hole 1 1 2 is formed In 
the bent surface portion 1 11 . A rod-like iron core 1082 is 
configured such hat one end of the iron core Is spme- 
what smaller in cross section than the rectangular 
through hole 1112, and the other end is provided with a 
flange 1122. One end of the iron core 1082 is inserted 
into the through hole 1112, thereby fixing the yoke 101 1 
and the iron core 1 082. The yoke 1011 and the Iron core 
1082 in the an electromagnet fixing structure are used 
together with a coil block 1013 which Includes a cylindri- 
cal bobbin 1 131 on which a coll 1132 is wound and a 
pair of coil terminals 1 133 electrically connected to the 
coil 1 1 32. whereby an electromagnet is formed. 
[0003] Fig. 2 is an exploded perspective view show- 
ing another conventional electromagnet, and Fig. 3 is a 
perspective view showing the electromagnet shown in 
Fig. 2. In the electromagnet fixing structure shown in 
Fig. 2. a piece 1091. shaped like L, includes a bent sur- 
face portion 1111. A rectangular through hole 1912 Is 
formed in the bent surface portion 1911. An iron core 
1092 is shaped like L: one end of the Iron core is some- 
what larger in cross section than the through hole 1912 
and the other end is bent. One end of the iron core 1092 
is inserted into the through hole 1912, thereby fixing the 
yoke 1091 and the Iron core 1092. The yoke 1091 and 
the iron core 1092 in the an electromagnet fixing struc- 
ture, as shown in Figs. 2 and 3. are used together with 
a coil block 1023 which includes a cylindrical bobbin 
1231 on which a coil 1232 is wound and a pair of coll 
terminals 1233 electrically connected to the coil 1232, 
whereby an electromagnet is formed. 
[0004] A metal member fixing method which can fix 
a metal member without generating metallic powder by 
plastically deforming a metal member with a press-fit- 
ting punch having a spherical end is disclosed JP-A-9- 
314255. 

[0005] In a thin-type electromagnetic relay which is 
high in electrical insulation and small In mounting area, 
an armature Is generally separated from a contact block 
in order to secure a high electrical insulation. As a 
result, a card to drive a contact spring by the armature 
is long, and a weight of a movable portion is increased. 
Since its structure is designed to be thin, the coil block 



is also thin, so that a magnetic efficiency of the resultant 
electromagnetic relay is lower than that of the electro- 
magnetic relay usirig a circular electromagnet. 
[0006] To solve such a problem, it is necessary to 
5 improve a contact opening/closing ability as possible by 
increasing a contact pressure since a contact chamber 
is designed with an intention of space saving. To this 
end, it is necessary to increase an attraction force by 
the electromagnet. To increase the attraction force, it is 
10 desirable to reduce a magnetic resistance in a coupling 
portion of the iron core with the yoke where the largest 
magnetic loss occurs. For this reason, a called spin 
press-fitting is conventionally employed. 
[0007] In the an electromagnet fixing structure for 
15 the yoke and the iron core shown in Figs. 1 to 3, as seen 
from a cross sectional view shown in Fig. 4, it is difficult 
to manage the protruded portions (portion A in Fig. 4A) 
of the iron core protruded from the surface of tine yoke. 
That is, the protruded portions of the iron cores from the 
20 yoke surfaces are not uniform in dimension. If the pro- 
truded portions of the iron cores vary in dimension, as 
shown in Fig. 1, the portions on both sides of the 
through hole In the bent surface (both sides in Fig. 1) 
are expanded to be deformed when the spin press-fit- 

25 ting is carried out. As a result, sometimes a gap is cre- 
ated (left) between the yoke and the iron core. 
[0008] Further, in this structure, sometimes the iron 
core Is tilted at the time of spin press-fitting, so that the 
exact positioning is not exact. In this case, the magnetic 

30 coupling is weakened, so that the attraction force by the 
electromagnet is reduced in magnitude. 
[0009] Figs. 5 through 7 show another example of a 
conventional electromagnetic relay The electromag- 
netic relay is made up of 1) an electromagnetic block 

35 which includes an electromagnet 1 20 1 formed such that 
a coil 1204 is wound on a coil bobbin 1203 with an iron 
core 1202 inserted into the central part of the coil bob- 
bin, a yoke 1205', shaped like U, integrally fbnned with 
an upright portion 1205a' magnetically coupled to a first 

40 magnetic pole 1201a of the electromagnet 1201 and a 
lateral portion 1205b* extending from an end of the 
upright portion 1 205a' to a position near a second mag- 
netic pole 1201b of the electromagnet 1201. 2) an 
armature 1206 which is disposed facing the second 

45 magnetic pole 1201b of the electromagnet 1201 and 
rotatable about the end of the yoke 1205*. and 3) a 
hinge spring 1208 for rotatably supporting the armature 
1206 which the hinge spring is fixed at one end to the 
lateral portion 1205b' of the yoke 1205' and at the other 

so end to the armature 1 206, a card 1 207 which is fixed to 
the free end of the armature 1 206 and translates witii 
the turning of the armature 1206, 4) a pair of fixed con- 
tact plates 1209 and 1210 which are fastened at first 
ends to fixed contacts 1209a and 1210a which are 

55 oppositely disposed. 5) a movable contact plate 1211 
with movable contacts 1211a fastened on both sides of 
one end thereof, which the movable contact plate is 
turned witii the translation of the carcl 1207, tiie mova- 
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ble cx)ntacts 11a being brought into contact with and 
separated from the f ixed contacts 1209a and 1210a, 6) 
a base 1215. made of insulating synthetic resin, includ- 
ing fixed contact plates 1209 and 1210 and the movable 
contact plate 21 1 being provided at a first end of the 
base 1215, and the electromagnetic block being pro- 
vided on the other end, 7) external terminals 1212 
which are electrically connected to the fixed contact 
plates 1209 and 1210 and the movable contact plate 
1211, while protruding from the underside of the base 
1215, 8) a terminal support 1213. made of synthetic 
resin, for supporting coil terminals 1214 connected to 
the coil 1204 located under the armature 1206. and 9) a 
case 1216. shaped like a box, which is attached to the 
electromagnetic block and the base 1215 in a state that 
the external terminal 1212 and the coll terminals 1214 
are projected to exterior. 

[001 0] An operation of the thus constructed electro- 
magnetic relay will be described. In a stationary sate in 
• which no voltage is applied to between the coil terminals 
1214, no attraction force by the electromagnet 1201 is 
present. In this state, the armature 1206 is held at a 
position (referred to as "stationary position**) located 
apart from the second magnetic pole 1201b of the elec- 
tromagnet 1201. The movable contact plate 1211 is dis- 
posed on the base 1215 so as to press the movable 
contacts 1211a against the fixed contact 1209a. which 
is located close to the electromagnetic block (the nor- 
mally closed side). Accordingly, when the armature 
1206 is at the stationary position, the card 1207 has 
been moved to the left in Fig. 5. And the movable con- 
tact plate 1211 is not pressed by the end of the card 
1207. Therefore, the movable contacts 1211a is held in 
a state that the movable contacts 1211a is in contact 
with the fixed contact 1209a on the normally closed side 
(this state will be (retired to as **stationary state"). Inci- 
dentally, a contact pressure between the movable con- 
tacts 1211 a and the fixed contact 1209a is produced by 
a spring force of the movable contact plate 121 1 made 
of elastic material. 

[0011] When in a stationary state, a predetermined 
voltage (higher than a responsive voltage) is applied to 
between the coil terminals 1214, the armature 1206 that 
is attracted to the second magnetic pole 1201b of the 
electromagnet 1201 is turned about the end of the yoke 
1205*, while resisting the hinge spring 1208 and a 
spring force of the movable contact plate 121 1 . and is 
attracted to the second magnetic pole 1201b. In turn, 
the Card 1207 is translated to the right in Rg. 5 by the 
turning of the armature 1206. The end of the card 1207 
pushes the movable contact plate 1211 to turn in the 
right direction in Fig. 5. The movable contacts 1211a 
fastened to the movable contact plate 1211 moves apart 
from the fixed contact 1209a on the normally closed 
side and comes in contact with the fixed contact 1210a. 
As a result, the movable contact is switched to another 
fixed contact. When the voltage applied to between the 
terminals 1214 drops to below a release voltage, the 



armature 1206 that is released from the attraction by the 
electromagnet 1201 is returned to the stationary posi- 
tion with the aid with the spring forces of the hinge 
spring 1208 and the movable contact plate 121 1 . Since 

5 the pressure by the card 1207 is removed, the movable 
contact plate 1211 is returned to the stationary state, 
and the movable contact 1211a moves apart from the 
fixed contact 1210a and comes in contact with the fixed 
contact 1209a on the normally closed side. In this way. 

to the movaljle contact is switched to another fixed con- 
tact. 

[001 2] When the electromagnetic relay is operating, 
the iron core 1202 and the yoke 1205' form a closed 
magnetic circuit. A contact area between the hinge 

15 spring 208 and the yoke 1205' at the end of the lateral 
portion 1205b' of the yoke 1205' serving as a fulcrum 
when the armature 1206 is turned, is small. Therefore, 
a magnetic resistance in this area is large, so that an 
attraction force of the electromagnet 1201 exerting 

20 armature 1206 reduces in magnitude. 

[0013] Another conventional electromagnetic relay 
as shown in Figs. 8 and 9 is known as this type of the 
electromagnetic relay. As shown, the electromagnetic 
relay is made up of electromagnetic block 1301 with an 

25 armature 1316. a card 1302. a contact portion 1303, a 
body 1304. and a cover 1305. The armature 316 of the 
electromagnetic block 1301 is reciprocatively driven 
when current is fed to a coil thereof. 
The card 1302 is driven through the reciprocal motion of 

30 the armature 1316 to open and close a contact portion 
1303 to be described later. The contact portion 1303 
includes a normally closed contact plate 1330, made of 
conductive material, having a normally open contact 
1330a at an end thereof, a normally open contact plate 

35 1332. made of conductive material, having a normally 
open contact 1332a at an end thereof, and a movable 
contact plate 1331 . made of conductive material, having 
movable contacts 1331a on both sides of one end 
thereof, which the contacts 1331a may be brought into 

40 contact with and separated from the normally open con- 
tact 1330a and the normally open contact 1332a. The 
txxJy 1304, made of synthetic resin, includes contact 
plates 1330 to 1332 are located at one end when 
viewed in the longitudinal direction and accommodating 

45 grooves 1349a to 1349c located at the same end and 
opened to one side when viewed in the width direction. 
The body 1304 further includes an accommodating con- 
cavity portion 1342 for receiving the electromagnetic 
block 1301. which is located at the other end when 

so viewed in the longitudinal direction and opened to the 
other side when viewed in the width direction. The cover 
1305. shaped like a box. is made of synthetic resin, and 
opened at one side. The body 1304 is set covering the 
electromagnetic block 1301. the contact portion 1303 

55 and the like. 

[0014] The electromagnetic block 1301 is placed in 
the accommodating concavity portion 1342 with the 
armature 1316 being located in opposition to the con- 
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tact portion 1303. The card 1302, shaped like a plate. 
Includes engaging pawls 1321 at one end. The engag- 
ing pawls 1321 are brought into engagement with 
depressed parts 1316a. which are formed In both side 
edges of the extreme end of the armature 1316. The 
card 1302 further Includes a pressing member 1322 at 
the other end. The pressing member 1322 is used for 
pressing the movable contact plate 1331. A protruded 
piece 1323 is provided at the extreme end of the press- 
ing member 1322. and Is to be Inserted into a hole 
1331c bored in an end of the movable contact plate 
1331. The engaging pawls 1321 of the card 1302 are 
respectively brought into engagement with the 
depressed parts 1316a. The protruded piece 1323 of 
the pressing member 1322 Is inserted into the hole 
1331c of the movable contact plate 1331. The card 
1302 is bridged between the armature 1316 and the 
movable contact plate 1331 while being confronted with 
a wall 1341 forming the ceiling of the accommodating 
concavity portion 1342. The width of the pressing mem- 
ber 1322 of the card 1302 is shorter than the width of 
the remaining portion thereof. The pressing member 
1322 of the card 1302 is disposed closer to the side of 
the accommodating concavity portion 1342, which is 
opposite to the closed side thereof. Accordingly, there is 
no chance that the pressing member 1322 interferes 
with ribs 1305a and 1305b, which are protruded from 
the inner surface of the cover 1305. Those ribs will be 
described later. 

[0015] In the electromagnetic relay, the contact 
plate 1 330 to 1 332 are disposed on one side of the body 

1304 when viewed in the width direction, and the elec- 
tromagnetic block 1301 is disposed on the other side. 
With this structure, a long insulation distance Is secured 
between the contact portion 1303 and the electromag- 
netic block 1301 . to thereby improve the Insulating per- 
formance of the electromagnetic relay. Grooves 1344 
and 1345 are formed in an Insulation wall 1343, which 
separates the accommodating concavity portion 1342 
from a space closer to the contact portion 1303. The 
grooves 1344 and 1345 extend along the opening edge 
of the accommodating concavity portion 1342. A couple 
of ribs 1305a and 1305b for receiving the grooves 1344 
and 1345 are protruded from the inner surface of the 
cover 1305. Therefore, when the cover 305 Is applied to 
the body 1304. the ribs 1305a and 1305b of the cover 

1305 are inserted into the grooves 1344 and 1345, 
respectively, so that those ribs 1305a and 1305b insu- 
late the electromagnetic block 1301 from the contact 
portion 1303. 

[0016] When the electromagnetic relay is reduced 
In size, the shortest distance (indicated by "a" in Fig. 8B) 
is reduced which is measured along the surface of the 
wall 1341 located between the electromagnetic block 
1301 and the contact portion 1303. and the surface of 
the card 1302. Therefore, there Is a chance of failing to 
secure an insulation distance (creeping distance), 
which is required for providing a desired electrical insu- 



lation performance. 

[001 7] When the cover 1 305 Is attached to the body 
1 304, a height position of the cover 1 305 with respect to 
the body 1304 is approximately determined when the 

5 lower ends of the ribs 1305a and 1 305b protruded from 
the inner surface of the cover 1305 are brought into con- 
tact with the bottoms of the grooves 1344 and 1345. In 
this case, the positioning of them is not precise, how- 
ever. For this reason, the height positions of the cover 

10 1 305 to the body 1 304 are not uniform among the prod- 
ucts of the electromagnetic relays. 

SUMMARY OF INVENTION 

15 [0018] Accordingly, an object of the present inven- 
tion is to provide an electromagnet fixing structure of an 
electromagnetic relay which can Increase an attraction 
force by an electromagnet, and a method of fixing the 
electromagnet. 

20 [0019] Accordingly, another object of the present 
invention is to provide an electromagnetic relay which 
increases an attraction force of an electromagnet exert- 
ing on the armature without increase of cost, and a 
method of manufacturing an electromagnetic relay 

25 which is easy in managing the thick dimensions when 
the yokes are manufactured. 

[0020] Accordingly, another object of the present 
invention is to provide an electromagnetic relay of which 
the Insulation performance Is improved. Another object 
30 of the present invention is to provide an electromagnetic 
relay in which the cover can precisely be positioned to 
the body. 

[0021 ] According to an aspect of the present inven- 
tion, there is provided an electromagnetic relay com- 

35 prising: 

a rectangular Iron core with a coil wound thereon; 

a plate-like yoke of which one end is magnetically 

coupled with one magnetic pole of said iron core 
40 and the other end is extended to a position near the 

other magnetic pole of said iron core, said other 

end of said yoke having an enlarge contact area 

increase surface shaped like L; 

an armature rotatably and pivotally supported by 
45 said other end of said yoke; 

a movable contact movable with a movement of 

said armature; and 

a fixed contact brought into contact with and sepa- 
rated from said movable contact. 

so 

[0022] According to another aspect of the present 
invention, there is provided a method of forming an elec- 
tromagnetic relay including: 

55 a rectangular iron core with a coll wound thereon; 

a plate-like yoke of which one end is magnetically 
coupled with one magnetic pole of said electromag- 
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net and the other end is extended to a position near 
the other magnetic pole of said electromagnet, said 
other end of said yoke having an enlarge contact 
area increase shaped like L; 

an armature rotatably and pivotally supported by 
said other end of said yoke, said armature being 
driven by said coil; a movable contact being mova- 
ble with a turn of said armature; and 

a fixed contact being brought Into contact with and 
separated from said movable contact, said method 
comprising the steps of: 

bending said other end of said yoke to have a 
shape like L; and 



c 



shaving-machining said L-shaped portion to form a 
fulcrum of said armature when said armature is 
turned. 20 

[0023] According another aspect of the present 
invention, there is jdrovided an electromagnetic relay 
including: 



a rectangular iron core with a coil wound thereon: 
a plate-like yoke of which one end is magnetically 
coupled with one magnetic pole of said Iron core 
and the other end is extended to a position near the 
other magnetic pole of said Iron core, said other 
end of said yoke having an enlarge contact area 
increase surface shaped like L; 
an armatune -rotatably and pivotally supported by 
said other end of said yoke, said armature being 
driven by said coil; 

a movable contact being movable with a turn of said 
armature; and 

a fixed contact being brought into contact with and 
separated from said movable contact, said electric 
magnet prepared by the process comprising the 
steps of: 

bending said other end of said yoke to have a 

shape like L; and 

shaving-machining said L-shaped portion to form a 
fulcrum of said armature when said armature is 
turned. 

[0024] According to another aspect of the present 
invention, there is provided an electromagnet compris- 
ing: 

a plate-like yoke, shaped like L, with a curved sur- 
face portion; 

a rectangular iron core connected to said yoke and 
wound by a coil; 

an armature rotatably and pivotally supported by 
one end of said yoke, said armature being driven by 
said coil; and coupling means for coupling said 



yoke with said iron core by spin press-fitting. 

[0025] According to another aspect of the present 
invention, there is provided an electromagnet compris- 
5 ing: 

a plate-like yoke, shaped like L, with a curved sur- 
face portion; 

a rectangular Iron core connected to said yoke and 
10 wound by a coil; 

an armature rotatably and pivotally supported by 
one end of said yoke, said armature being driven by 
said coil; and 

coupling means for coupling said yoke with said 
IS iron core by spin press-fitting. 

[0026] According to another aspect of the present 
invention, there is provided an electromagnet compris- 
ing: 



an electromagnet assembly including: 

a rectangular Iron core with a coil wound ther- 
eon; 

25 a plate-like yoke of which one end Is magneti- 

cally coupled with one magnetic pole of said 
electromagnet and the other end is extended to 
a position near the other magnetic pole of said 
electromagnet, said other end of said yoke hav- 

30 ing an enlarge contact araa increase shaped 

like L; and 

an armature rotatably and pivotally supported 
by said other end of said yoke; 

35 a contact assembly including; 

a movable contact movable through a move- 
ment of said armature; 

40 a fixed contact brought into contact with and 

separated from said movable contact; and- 

coupling means for coupling said yoke with said 
iron core by spin press-fitting. 

45 

[0027] According to another aspect of the present 
invention, there is provided an electromagnet further 
comprising: 

so a card for moving said movable contact through a 
movement of said armature; and 

a main body including contact plates at one end 
and an accommodating concavity portion opened 
55 sideways at the other end. said assembly being 
placed in said accommodating concavity portion, 
said main body including a ceiling wall with a protru- 
sion. 
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[0028] According to another aspect of the present 
invention, there is provided an electromagnet relay, fur- 
ther connprising: 

a box-like cover one of which is opened, said cover s 
being attached to said main body while covering 
said electromagnet block, said contact portion, and 
said card; and 

a positioning member for keeping a distance io 
between said ceiling wall of said main body and a 
wall of said cover at a fixed distance. 

BRIEF DESC RIPTION OF DRAWINGS 

IS 

[0029] 

Rg. 1 is a perspective view showing an electromag- 
net used in a first conventional electromagnetic 
relay. 20 
Rg. 2 is an exploded perspective view showing 
another conventional electromagnet. 
Rg. 3 is a perspective view showing the electro- 
magnet shown in Fig. 2. 

Rg. 4 is a cross sectional view showing a joining 25 
portion of a yoke and an iron core shown in Fig. 1 or 
2. 

Rg. 5 is a sectional side elevation showing a sec- 
ond conventional electromagnetic relay. 
Rgs. 6A and 6B are perspective views showing an 30 
electromagnetic block, partly omitted, in the electro- 
magnetic relay when viewed in different directions. 
Fig. 7 is a perspective view showing a key portion of 
the electromagnetic relay, partly omitted. 
Rgs. 8A to C show a third conventional electromag- 3S 
netic relay: Fig. 8A is a perspective view showing 
the electromagnetic relay before an electromag- 
netic block Is assembled into a body; and Fig. 88 Is 
a perspective view showing the electromagnetic 
relay after the electromagnetic block is assembled 40 
into the body. 

Rgs. 9A and B show the electromagnetic relay: Fig. 
9 is a cross sectional view of the same when viewed 
from the front side; and Fig. SB is a cross sectional 
view when viewed from the top side. 45 
Rg. 10 is a diagram showing a first embodiment 
according to an electromagnet fixing structure of 
the present Invention. 

Rg. 11 is an exploded perspective view showing an 
electromagnet formed with a heel piece and an iron so 
core. 

Fig. 12 is a perspective view showing the electro- 
magnet shown in Fig. 3. 

Fig. 13 is an explanatory diagram for explaining a 
electromagnet fixing method for an electromagnetic 55 
relay. 

Rg. 14 is a cross sectional view showing how the 
heel piece and the iron core are fixed before and 



after those are fixed by the electromagnet fixing 
method for the electromagnetic relay. 
Rg. 15 is a perspective view showing an electro- 
magnet after the heel piece and the iron core are 
fixed by the electromagnet fixing method for the 
electromagnetic relay. 

Rg. 16 is a diagram showing a second embodiment 
according to an electromagnet fixing structure for 
an electromagnetic relay of the present invention. 
Rg. 17 is a diagram showing a third embodiment 
according to an electromagnet fixing structure for 
an electromagnetic relay of the present invention. 
Rg. 18 is a diagram showing a fourth embodiment 
according to an electromagnet fixing structure for 
an electromagnetic relay of the present invention, 
Rg. 19 is an explanatory diagram for explaining the 
reason why the rectangular groove is formed in the 
bent surfece portion of the heel piece. 
Rg. 20 is a diagram showing a fifth embodiment 
according to an electromagnet fixing structure for 
an electromagnetic relay of the present invention. 
Fig. 21 is a diagram showing a sixth embodiment of 
an electromagnet fixing structure which provides an 
easy management of the protruded portions of the 
iron cores. 

Rgs. 22A and B show an embodiment of the inven- 
tion; Fig. 22A is an elevational sectional view of the 
same and Fig. 228 is a sectional side elevation of 
the same. 

Rgs. 23A and 23B are perspective views showing 
an electromagnetic block, partly omitted, in the 
embodiment when viewed in different directions. 
Rg. 24 Is a perspective view showing a key portion 
of the embodiment, partiy omitted. 
Figs. 25A and 25B are explanatory diagrams for 
explaining the embodiment. 
Fig. 26 shows an electromagnetic relay which is 
another embodiment of the present invention: Rg. 
26A is a perspective view showing the electromag- 
netic relay before an electromagnetic block is 
assembled into a tx)dy; and Fig. 26B Is a perspec- 
tive view showing the electromagnetic relay after 
the electromagnetic block is assemt)led Into the 
body. 

Fig. 27 shows tine electromagnetic relay of the 
same embodiment: Rg. 27A is a cross sectional 
view showing the electromagnetic relay when 
viewed from the front side; Fig. 27B Is a top view 
showing the same; Rg. 27C is a cross sectional 
view taken on line B - B; and Fig. 27D is a bottom 
view showing the same. 

Rg. 28 is a cross sectional view showing the elec- 
tromagnetic relay of the same embodiment when 
viewed from the rear side. 

Rg. 29 shows the electromagnetic relay of the 
same embodiment; Fig. 4A is a cross sectional view 
taken on line A - A in Fig. 27 A. 
Fig. 30 shows tiie electromagnetic relay of the 
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same embodiment: Fig. 30 A is a cross sectional 
view showing a state of a normally closed contact 
plate being press fit; and Fig. SOB is a cross sec- 
tional view showing a state of a normally closed 
contact plate being press fit. 
Fig. 31 is a perspective view showing the electro- 
magnetic relay of the same embodiment. 
Fig. 32 is a perspective view showing the electro- 
magnetic relay of the same when a cover is 
removed. 

Fig. 33 Is a perspective view showing an exterior 
view of the electromagnetic relay of the same 
embodiment. 

Fig. 34 shows an electromagnetic relay which Is 
another embodiment of the present invention: Fig. 
34A is a perspective view showing the electromag- 
netic relay before an electromagnetic block is 
assembled into a body; and Fig. 34B is a perspec- 
tive view showing the electromagnetic relay after 
the electromagnetic block is assembled into the 
body 

Fig. 35 shows the electromagnetic relay of the 
same embodiment: Fig; 35A is a cross sectional 
view showing the electromagnetic relay when 
viewed from the front side; Fig. 35B is a top view 
showing the same; Rg. 35C is a cross sectional 
when viewed from the top; and Fig. 350 is a bottom 
view showing the same. 

Fig. 36 is a cross sectional view showing the elec- 
tromagnetic relay of the same embodiment when 
viewed from the rear side. 

Fig. 37 is^a perspective view showing another elec^ 
tromagnetic relay of the same embodiment. 
Rg. 38 is a perspective view showing another elec- 
tromagnetic relay of the same embodiment. 

DETAILED DESCTIPTION OF PREFERRED EMBODI- 
MENTS 

EieotroTOgnet Fixing Structure 

[0030] Fig. 1 1 is a diagram showing a first embodi- 
ment according to an electromagnet fixing structure of 
the present invention. Fig. 11 is an exploded perspec- 
tive view showing an electromagnet formed with a yoke 
and an iron core. Fig. 12 is a perspective view showing 
the electromagnet shown in Fig. 1 1 . The first embodi- 
ment of the invention will be described with reference to 
those figures. Also In the description, an embodiment of 
an electromagnet fixing method for an electromagnetic 
relay of the Invention will also be described. The electro- 
magnet fixing method for the electromagnetic relay of 
the embodiment may also be applied to embodiments of 
the invention to subsequently be described. 
[0031] The electromagnet fixing structure for the 
electromagnetic relay shown In Rg. 10 concerns a 
structure for fixing a yoke 1 1 and an Iron core 1 2, which 
form an electromagnet. In the fixing structure, a yoke 



1 1 , shaped like L, includes a bent surface portion 111. 
A rectangular through hole 112 is formed In the central 
portion of the bent surface portion 111. A rod-like Iron 
core 12 Is formed which has a cross section larger in the 

5 longitudinal direction (vertical direction in Fig. 10) than 
the rectangular through hole 112. A protruded portion 
121 of which the end face 121a Is somewhat smaller 
than the through hole 112 is formed at the central por- 
tion of one end of the iron core 12. The yoke 1 1 and the 

10 iron core 12 are fixed by inserting the protruded portion 
121 into the through hole 1 12. 

[0032] Circular holes 1 1 3 and 1 1 4 are formed in the 
yoke 1 1. A flange 122 is formed at the other end of the 
Iron core 12, while being separated from and facing the 
15 bent surface portion 1 1 1 . A length LI 21 of the protruded 
portion 121 is selected to be longer than a length L1 12 
of the through hole 1 1 2. 

[0033] The yoke 1 1 and the iron core 82 in the an 
electromagnet fixing structure are used together with a 

20 coil block 13 which includes a cylindrical bobbin 131 on 
which a coil 132 is wound and a pair of coil terminals 
133 electrically connected to the coil 132, whereby an 
electromagnet is formed. Here, the yoke 1 1 and the iron 
core 12 shown in Fig. 10 are both fixed temporarily. 

25 [0034] In the instance of Fig. 12, a fitting 14 Is fixed 
to the iron core 12 by the utilization of the circular holes 
113 and 114 of the iron core 12 (see Fig. 13A to be 
given later). 

[0035] Fig. 13 is an explanatory diagram for 

30 explaining a electromagnet fixing method for an electro- 
magnetic relay. Fig. 1 4 is a cross sectional view showing 
how the yoke and the iron core are fixed before and after 
those are fixed by the electroniagnet fixing method for 
the electromagnetic relay. Fig. 15 is a perspective view 

35 showing an electromagnet after the yoke and the iron 
core are fixed by the electromagnet fixing method for 
the electromagnetic relay. The electromagnet fixing 
method for the electrorhagnetic relay will be described 
with reference to those figures. Fig. 14C is an enlarged 

40 view showing a portion B in Fig. 14B. 

[0036] Firstly, the electromagnet shown in Rg. 1 2 is 
prepared. At this time, the end face 121a of the pro- 
truded portion 121 Is somewhat smaller than the 
through hole 112, a gap G Is formed as shown In Rg. 

45 14A. Further, since the length L121 of the protruded 
portion 1 21 is longer than the length L1 12 of the through 
hole 1 12, the protruded portion 121 is further protruded 
to the right, from the through hole 112. 
[0037] As shown In Rg. 1 3A, the yoke 1 1 and the 

so iron core 12, while the protruded portion 121 Is inserted 
into the through hole 1 12, is fixed, by a press-fitting fix- 
ing tool J (fixing tool) consisting of division blocks JI~J3, 
in a total of five directions, directions Dl to D4 (from the 
outer peripheral of the bent surface portion 1 1 1 to the 

55 inner side), and one direction D5 (from the flange 1 22 to 
the inner side). The circumference of the through hole 
112 in the bent surface portion 111 is pressed down- 
ward with a cylindrical elastic member EM made of such 
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a material as urethane rubber (Fig. 13B). Spin press-fit- 
ting is applied through the through hole 112 to a protru- 
sion of the protruded portion 121, i.e., a protrusion of 
the iron core 12. so as to fill the gap G formed between 
the through hole 112 and the protruded portion 121 
therewith. The press-fitting fixing tool J used in the Fig. 
ISA instance is designed so as to fix the direction D1 
with the division block J1 , the direction D2 with the divi- 
sion block J2, and the directions D3 to D5 with the divi- 
sion block J3. 

[0038] \A/hen the spin press-f itting is carried out. as 
shown in Fig. 14C. the spin press-fitting is applied also 
to the bent surface portion 111 of the yoke 1 1 such that 
the bent surface portion 111 Is pressed against the 
stepped face 123 of the iron core 12 caused by the pro- 
truded portion 121 , and to such an extent that the iron 
core 12 is not buckled. 

[0039] As the result of the spin press-fitting, as 
shown in Fig. 14B, the protruded portion of the iron core 
12 is substantially removed and the gap G is removed. 
Further, as shown in Fig. 14C, the bent surface portion 
1 1 1 of the yoke 1 1 is bit into the stepped face 1 23 of the 
iron core 12. As a result, the finally fixed electromagnet 
shown in Fig. 15 is obtained. 

[0040] the protruded portion with the stepped por- 
tions is provided on both upper and lower sides of the 
iron core, the management of the protruded portions of 
the iron core is considerably easy and an accuracy on 
the dimensional variations of the iron-core protruded 
portions is improved. Therefore, the following problem 
does not arise. That is, the portions on both sides of the 
through hole in the bent surface portion are expanded to 
be deformed when the spin press-fitting is carried out, 
because of a dimensional variation of the protruded por- 
tions of the iron cores. The result is that the magnetic 
gap is reduced and increase of the attraction force by 
the electromagnet is possible. 

[0041] With provision of both the stepped portions, 
it is possible to prevent the iron core from being tilted at 
the time of the spin press-fitting. As a result, it Is possi- 
ble to prevent the attraction force of the electromagnet 
from reducing in magnitude. A stable increase of the 
attraction force of the electromagnet is realized. Inci- 
dentally, the protruded portion may be formed by use of 
only a trimming machining. 

[0042] Further, it is possible to prevent a gap from 
being formed (left) between the yoke and the iron core 
in a manner that when the spin press-fitting is carried 
out, the yoke and the iron core are fixed, by means of 
the press-fitting fixing tool, in the total of five directions, 
four directions from the outer peripheral of the bent sur- 
face portion to the inner side, and one direction from the 
flange side to the inner side. Therefore, formation (leav- 
ing) of a gap between the yoke and the iron core is pre- 
vented. Further, a degree of the mechanical coupling of 
the yoke and the iron core when the spin press-fitting is 
carried cut such that the bent surface portion is pressed 
against the stepped face of the iron core caused by the 



protruded portion. As a result, the increase of the attrac- 
tion force of the electromagnet is possible. 
[0043] Fig. 16 is a diagram showing a second 
embodiment according to an electromagnet fixing struc- 

5 ture for an electromagnetic relay of the present inven- 
tion. Description of the second embodiment will be 
given with reference to the figure. 
[0044] The electromagnet fixing structure for the 
electromagnetic relay shown in Fig. 16 concerns a 

10 structure for fixing a yoke 21 and an iron core 22, which 
form an electromagnet In the fixing structure, a yoke 
21. shaped like L, Includes a bent surface portion 21 1. 
A rectangular through hole 212 is formed in the central 
portion of the bent surface portion 21 1 . A rod-like iron 

IS core 12 is formed which has a cross section somewhat 
shorter in the longitudinal direction (vertical direction in 
Fig. 16) than the rectangular through hole 112, but 
somewhat wider than the latter. A protruded portion 221 
of which the end face 221a is somewhat smaller than 

so the through hole 212 is formed at the central portion of 
one end of the iron core. The yoke 21 and the iron core 
22 are fixed by inserting the protruded portion 221 into 
the through hole 212. The yoke 21 and the iron core 22 
thus fixed are used together with the coil block 13. and 

25 form an electromagnet, as in the first embodiment. 
[0045] Circular holes 1 1 3 and 1 1 4 are formed in the 
yoke 21 as in the first embodiment. Further, flange 122 
is formed on the other end of the iron core 22 as in the 
f irst embodiment. 

30 [0046] In the thus constructed electromagnet fixing 
structure for an electromagnetic relay, the protruded 
portion with the stepped portions on both the sides 
thereof are provided on the iron core. Provision of the 
stepped portions, it is possible to prevent the iron core 

35 from being tilted at the time of the spin press-fitting. As 
a result stable increase of the attraction force of the 
electromagnet is realized. Further, a degree of the mag- 
netic coupling of the yoke and the iron core since a join- 
ing area between the yoke and the iron core is 

40 increased. 

[0047] In a case where the a length 1221 of the pro- 
truded portion 221 is somewhat longer than a length 
L212 of the through hole 212 before individual compo- 
nent parts are assembled, the management of the pro- 

45 truded portions of the iron core is considerably easy and 
an accuracy on the dimensional variation of the iron- 
core protruded portions is improved. Therefore, the fol- 
lowing problem does not arise. That is, the portions on 
both sides of the through hole in the bent surface por- 

50 tion are expanded to be deformed when the spin press- 
fitting is carried out, because of a dimensional variation 
of the protruded portions of the iron cores. The result is 
that the magnetic gap is reduced and increase of the 
attraction force by the electromagnet is possible. 

55 [0048] Fig. 1 7 is a diagram showing a third embod- 
iment according to an electromagnet fixing structure for 
an electromagnetic relay of the present invention. 
Description of the third embodiment will be given with 
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reference to the figure. 

[0049] The electromagnet fixing structure for the 
electromagnetic relay shown In Rg. 17 concerns a 
structure for fixing a yoke 31 and an iron core 32, which 
form an electromagnet. In the fixing structure, a yoke 

31, shaped like L. includes A rectangular through hole 
312 is formed in the central portion of the bent surface 
portion 311 . A rod-like iron core 32 is formed wfiich has 
a cross section larger than the rectangular through hole 
312. A protruded portion 321 of which the end face 
321a is somewhat smaller than the through hole 312 Is 
formed at the central portion of one end of the iron core 

32. The yoke 31 and the Iron core 32 are fixed by insert- 
ing the protruded portion 321 into the through hole 312. 
The yoke 31 and the iron core 32 thus fixed are used 
together with the coil block 13. and form an electromag- 
net, as in the first ernbodiment. 

[0050] Circular holes 1 1 3 and 11 4 are formed in the 
yoke 31 as in the first emtx>diment. A flange 122 is 
• formed at the other end of the rod-like iron core 32 as in 
the first embodiment 

[0051 ] In the thus constructed electromagnet fixing 
structure for an electromagnetic relay, the protruded 
portion with the stepped portion therearound is pro- 
vided on the iron core. Therefore, it is possible to pre- 
vent the iron core from being tilted at the time of the spin 
press-fitting. As a result, it is possible to prevent the 
attraction force of the electromagnet from being 
reduced in magnitude, and a stable increase of the 
attraction force of the electromagnet is realized. Further, 
a degree of the. magnetic coupling of the yoke and the 
iron core since:a joining area between the yoke and the 
iron core is increased. 

[0052] In a case where the a length L321 of the pro- 
truded portion 321 is somewhat longer than a length 
L312 of the through hole 312 before individual compo- 
nent parts are assembled, the management of the pro- 
truded portions of the iron core is considerably easy and 
an accuracy on the dimensional variation of the iron- 
core protruded portions is improved. Therefore, the fol- 
lowing problem does not arise. That is. the portions on 
both sides of the through hole in the bent surface por- 
tion are expanded to be deformed when the spin press- 
fitting is carried out, because of a dimensional variation 
of the protruded portions of the iron cores. The result is 
that the magnetic gap is reduced and increase of the 
attraction force by the electromagnet is possible. 
[0053] Fig. 18 is a diagram showing a fourth 
. embodiment according to an electromagnet fixing struc- 
ture for an electromagnetic relay of the present inven- 
tion. Description of the fourth embodiment will be given 
with reference to the figure. 

[0054] The electromagnet fixing structure for the 
electromagnetic relay shown in Fig. 18 concerns a 
structure for fixing a yoke 41 and an iron core 42. which 
form an electromagnet. In the fixing structure, a yoke 
31. shaped like L. includes a bent surface portion 411. 
A rectangular groove 412 is formed in the upper part of 



the bent surface portion 411. A rod-like iron core 42 is 
formed which has a cross section larger than the rectan- 
gular groove 412 in the longitudinal direction (vertical 
direction in Fig. 18). A protruded portion 421 of which 

5 the end face 421a is somewhat smaller than the rectan- 
gular groove 412 is protruded from one end of the iron 
core 42. The yoke 41 and the iron core 42 are fixed by 
inserting the protruded portion 421 into the rectangular 
groove 412. The yoke 41 and the iron core 42 thus fixed 

10 are used together with the coil block 13, and form an 
electromagnet, as in the first embodiment. 
[0055] Circular holes 1 13 and 1 1 4 are formed in the 
yoke 41 as in the first embodiment. A flange 122 Is 
formed at the other end of the iron core 42 as in the first 

15 embodiment. 

[0056] Fig. 19 is an explanatory diagram for 
explaining the reason why the rectangular groove 412, 
not the through hole, is formed in the bent surface por- 
tion 41 1 of the yoke 41 . In the an electromagnet fixing 

20 ^ructure shown in Fig. 15, in a main magnetic path indi- 
cated by arrows L1 to L4. the magnetic loss is maxi- 
mized at the portion of the through hole 1 12 of the bent 
surface portion 111 of the yoke 11. This is as already 
described. 

25 [0057] To cope with this, in the fourth embodiment, 
as shown in Rg. 19B. the rectangular groove 412 is 
formed in the bent surface portion 41 1 . With provision of 
this, the rectangular groove 412 of the bent surface por- 
tion 41 1 of the yoke 1 1 and the protruded portion 421 of 

30 the iron core 42 are joined by three surfaces, the right 
and left sides and the lower side, whereby the upper 
surface of the protruded portion 421 is separated from 
the magnetic loss area. 

[0058] With such a structure, a magnetic loss 

35 occurring between the rectangular groove 412 of the 
bent surface portion 41 1 and the protruded portion 421 . 
of the iron core 42 is reduced, resulting in increase of 
the attraction force of the electromagnet. 
[0059] In a case where the a length L421 of the pro- 

40 truded portion 421 is somewhat longer than a length 
L412 Of the rectangular groove 412 before individual 
component parts are assembled, the management of 
the protruded portions of the iron core is considerably 
easy and an accuracy on the dimensional variation of 

45 the iron-core protruded portions is improved. Therefore, 
the following problem does not arise. That is. the por- 
tions on both sides of the through hole in the bent sur- 
face portion are expanded to be deformed when the 
spin press-fitting is carried out. because of a dimen- 

50 sional variation of the protruded portions of the iron 
cores. The result is that the magnetic gap is reduced 
and increase of the attraction force by the electromag- 
net is possible. 

[0060] Fig. 20 is a diagram showing a fifth embodi- 
55 ment according to an electromagnet fixing structure for 
an electromagnetic relay of the present invention. 
Description of the third embodiment will be given with 
reference to the figure. 
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[0061] The electromagnet fixing structure for the 
electromagnetic relay shown in Fig. 20 concerns a 
structure for fixing a yoke 51 and an iron core 52, which 
form an electromagnet. In the fixing structure, a yoke 

51 , shaped like L. includes a bent surface portion 51 1 . 5 
A trapezoidal groove 512 is formed in the upper part of 
the bent surface portion 51 1 . The trapezoidal groove 
512 is configured such that the width of the groove 
Increases with increase of Its depth. A rod-like Iron core 

52 is formed which has a cross section extending fur- 10 
ther downward from the bottom of the trapezoidal 
groove 512, in addition to the size of the trapezoidal 
groove 512. A protruded portion 521 of which the erid 
face 521a is somewhat smaller than the trapezoidal 
groove 512 is protruded from one end of the Iron core 75 

52. The yoke 51 and the iron core 52 are fixed by insert- 
ing the protruded portion 521 into the trapezoidal 
groove 51 2. The yoke 51 and the iron core 52 thus fixed 
are used together with the coil block 13. and form an 
electromagnet, as In the first embodiment. 20 
[0062] Circular holes 1 13 and 1 14 are formed in the 
yoke 51 as in the first embodiment. A flange 122 is 
formed at the other end of the iron core 52 as in the first 
embodiment. 

[0063] In the an electromagnet fixing structure for 25 
an electromagnet the trapezoidal groove 512. not the 
through hole, is formed in the bent surface portion 51 1 
of the yoke 51 . With such a structure, a magnetic loss 
occurring between the trapezoidal groove 512 of the 
bent surface portion 51 1 and the protruded portion 521 30 
of the iron core 52 Is reduced, resulting in increase of 
the attraction force of the electromagnet. 
[0064] When the yoke 51 and the iron core 52 are 
finally fixed by the spin press>fitting. there is no chance 
that the protruded portion 521 of the iron core 52 slips 35 
off from the trapezoidal groove 512 of the yoke 51 since 
the trapezoidal groove 51 2 is trapezoidal in shape. 
[0065] In a case where the a length L52 1 of the pro- 
truded portion 521 is somewhat longer than a length 
L512 of the trapezoidal groove 512 before individual 40 
component parts are assembled, the management of 
the protruded portions of the Iron core Is considerably 
easy and an accuracy on the dimensional variation of 
the iron-core protruded portions is improved. Therefore, 
the following problem does not arise. That is, the por- 45 
tlons on both sides of the through hole in the bent sur- 
face portion are expanded to be deformed when the 
spin press-fitting is carried out. because of a dimen- 
sional variation of the protruded portions of the iron 
cores. The result is that the magnetic gap is reduced so 
and increase of the attraction force by the electromag- 
net is possible. 

[0066] Fig. 20 is a diagram showing a sixth embod- 
iment according to an electromagnet fixing structure for 
an electromagnetic relay of the present invention. ss 
[0067] In this electromagnet fixing structure, a yoke 
1 1 . shaped like L, Includes a bent surface portion 111. 
A rectangular through hole 112 is formed in the bent 



surface portion 111. A rod-like iron core 42 is formed 
which has a cross section longer in the longitudinal 
direction than the rectangular through hole 112. A pro- 
truded portion 421 of which the end face is somewhat 
smaller than the through hole 112 Is protruded from the 
upper part of one end of the iron core 42. The yoke 1 1 
and the iron core 42 are fixed by inserting the protruded 
portion 421 Into the through hole 112. 

Enlarge Contact area increase portion 

[0068] The preferred embodiment of the present 
invention will be described with reference to Figs. 22 
through 24. A basic construction of this embodiment is 
substantially the same as of the second conventional 
electromagnetic relay. Therefore, like reference numer- 
als are used for designating like or equivalent portions 
in the description of the conventional electromagnetic 
relay. 

[0069] A coil bobbin 1203 of an electromagnetic 
block is formed integral with a terminal support 1213 for 
supporting a terminals 1214. The material of those is 
synthetic resin. A plate-like Iron core 1202 is inserted 
into the central portion of the coil bobbin 1 203 in the 
axial direction. One end of the iron core 1202, which will 
be used as a first magnetic pole 1201a , is inserted into 
a fitting hole 1205c formed In an upright portion 1205a 
of the yoke 1205. and then press-fitted. As a result, the 
yoke 1205 and the iron core 1202 are electrically and 
mechanically coupled to each other. 
[0070] A collar 1202a, which will be used as a sec- 
ond magnetic pole 1201b is formed at the other end of 
the Iron core 1202. An armature 1206. while facing the 
collar 1202a, is disposed in a state that it rotates about 
the end of the lateral portion 1205b of the yoke 1205. 
[0071] The lower end of the armature 1206 is fas- 
tened to the other end of the hinge spring 1208, which 
Is fastened at one end to the lateral portion 1 205b of the 
yoke 1205. The armature 1206 is rotatably supported by 
the hinge spring 1208 at a position apart from the sec- 
ond magnetic pole 1201b of the electromagnet 1201. 
An electromagnetic block is assembled Into a concavity 
portion 1215b. which is enclosed with a holder wall 
1215a and the base 1215. The holder wall 1215a. 
shaped like L in cross section, stands upright on the 
side edge of the other end of the upper isuHace of the 
base 1215 made of synthetic resin. The fixed contact 
plates 1209 and 1210, which are integral with the exter- 
nal terminals 1212, and the movable contact plate 1211 
are located at the other end of the base 1 215. The fixed 
contact plates 1209 and 1210 and the movable contact 
plate 1211 are arrayed in line while the movable con- 
tacts 121 la faces the fixed contacts 1209a and 1210a. 
An insulating wall 1215c is erected at the ends of the 
fixed contact plates 1209 and 1210 and the movable 
contact plate 1211, while isolating the fixed contact 
plates 1209 and 1210 from the movable contact plate 
1211. 
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[0072] One end oi the card 1207 is brought into 
engagement with the upper end of the armature 1206. 
The card 1207 is shaped like a plate, is made of insulat- 
ing synthetic resin. One end of it. as described above, is 
brought into engagement with the upper end of the 
armature 1206. A conical protrusion 1207a, which is 
protruded from the other end of the card 1207, Is 
Inserted into a hole (not shown) bored In the upper end 
of the movable contact plate 1211. A rib 1203a Is pro- 
jected from the upper face of the end of the coil bobbin 
1203 is movably inserted Into a hole (not shown) 
located near a portion of the card 1207 where it 
engages the armature 1206. whereby the card 1207 is 
positioned. The card 1207, together with the electro- 
magnetic block, is assembled into the concavity portion 
1215b of the base 1215. while being bridged between 
the armature 1206 and the movable contact plate 1211. 
One end portion of the card 1207 Is reduced In width so 
as to avoid the insulating wall 1 21 5c. 
\ [0073] The armature 1206 is urged by the hinge 
spring 1208 in a direction in which It moves apart from 
the second magnetic pole 1201b of the electromagnet 
1201 . In the stationary state where no voltage is applied 
to between the terminals 1214, an attraction force by 
the movable contact plate 121 1 is absent Accordingly, 
the armature 1206 is held at the stationary position sep- 
arated from the second magnetic pole 1201b. In the sta- 
tionary position, the protrusion 1203a of the coil bobbin 
1203 serves as a stopper. When the armature 1 206 is at 
the stationary position, the card 1207 has been moved 
to the left in Fig. 22B. In this state, the movable contact 
plate 121 1 is not pushed with the end of the card 1207. 
The movable contacts 1211a is held in the stationary 
state where the movatrfe contacts 1211a is in contact 
with the fixed contact 1209a on the normally closed 
side. 

[0074] When In a stationary state, a voltage in 
excess of a responsive voltage Is applied to between 
r : the terminals 1214, the armature 1206 attracted to the 
^- second magnetic pole 1201b of the electromagnet 1201 
is rotated about the end of the yoke 1205 while resisting 
a spring force of the hinge spring 1208 and the movable 
contact plate 1211, and the card 1207 Is translated to 
the right in Fig. 22B through the rotation of the armature 
1206 that is attracted to the second magnetic pole 
1201b of the electromagnet 1201. And the movable 
contact plate 1211 is pushed with the end of the card 
1207, and turned in the right direction in Fig. 22B. The 
movable contacts 1211a fastened to the movable con- 
tact plate 1211 moves apart from the fixed contact 
1210a on the normally closed side, and comes in con- 
tact with the fixed contact 1210a. in this say, the mova- 
ble contact Is switched to another contact. When the 
voltage applied to between the terminals 1214 drops to 
below a release voltage, the armature 1206 is released 
from the attraction force by the electromagnet 1 201 , and 
Is returned to the stationary position with the aid of the 
spring forces of the armature 1206 and the hinge spring 



1208. When the pressing force by the card 1207 disap- 
pears, the movable contact plate 1 21 1 is returned to the 
stationary state. The movable contacts 1211a moves 
apart from the fixed contact 1 21 Oa on the normally open 
5 side and comes In contact with the nozzle plate 1 209 on 
the normally closed side. 

[0075] A structure of the yoke 1205 which Is essen- 
tial to the present Invention will be described. In this 
embodiment, the end of the lateral portion 1205b which 

^o comes in contact with the lower end of the armature 
1206 and serves as a fulcrum when the armature 1206 
is turned, is shaped like L, to thereby increase a contact 
area between the end of the lateral portion 1205b and 
the lower end of the armature 1206. With this, a mag- 

15 netic resistance of the contact area where the yoke 
1205 and the armature 1206 are in contact with each 
other Is reduced, thereby increasing the attraction force 
of the electromagnet 1201 to the armature 1206. Fur- 
ther, the yoke 1205 thus structured may be formed by 

20 bending an end portion of a plate member of a uniform 
thickness at about right angle, and is not increased in 
manufacturing cost unlike the case using the stepped 
merrtoer. 

[0076] Where the plate member is merely bent, a 
25 bending portion of the lateral portion 1205b of the yoke 
1205 Is bent as shown in Fig. 25A. Accordingly, a gap 
"g" Is formed between the armature 6 and the lateral 
portion 1205b. 

[0077] To cope with, when the yoke 1205 is manu- . 

30 factured, the end of the lateral portion 1205b Is bent at 
about right angle, and then the bent potion is subjected 
to a called shaving process. As a result, the bending 
portion of the lateral portion 1205b is sharpened as 
shown In Fig. 25B to increase a degree of joining 

35 between it and the armature 1206, and hence to reduce 
a magnetic resistance of the contact portion where the 
yoke 1205 and the armature 1206. Since the yoke 1205 
may be made out of the plate member of a uniform 
thickness, the management of the thick dimensions of 

4o the yokes 1205 when those are manufactured is easy 

Insulation and Positjonino structure 

[0078] The preferred embodiments of the present 
45 invention will be descried with reference to Figs. 26 
through 33. 

[0079] As shown, the electromagnetic relay is made 
up of electrornagnetic block 1 with an armature 16, a 
card 2. a contact portion 3, a body 4. and a cover 5. The 

so armature 16 of the electromagnetic block 1 is driven 
when current is fed to a coil thereof. The card 2 is driven 
through the reciprocal motion of the armature 16 to 
open and close a contact portion 3 to be described later. 
The contact portion 3 includes a normally closed con- 

55 tact plate 30. made of conductive material, having a nor- 
mally open contact 30a at an end thereof, a normally 
open contact plate 32, made of conductive material, 
having a normally open contact 32a at an end thereof. 
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and a movable contact plate 31, made of conductive 
material, having movable contacts 31a on both sides of 
one end thereof, which the contacts 31 a may be brought 
into contact with and separated from the normally open 
contact 30a and the normally open contact 32a. The 
body 4, made of synthetic resin, includes accommodat- 
ing grooves 49a to 49c which are located at one end 
thereof when viewed in the longitudinal direction, con- 
tact plates 30 to 32 being placed in the accommodating 
grooves. The body 4 further includes an accommodat- 
ing concavity portion 42 which is located at the other 
end when viewed in the longitudinal direction and 
opened to the other side when viewed in the width direc- 
tion, the electromagnetic block 1 being placed in the 
accommodating concavity portion 42. The cover 5, 
shaped like a box, is made of synthetic resin, and 
opened at one side. The body 4 is set covering the elec- 
tromagnetic block 1 , the contact portion 3 and the like. 
[0080] The electromagnetic block 1 includes a coil 
block 13, a supporting member 14, a yoke 15 and the 
armature 16. The coil block 13 is formed with an iron 
core 10 and a coil 12. A strip-like collar 10a as a mag- 
netic pole is formed at one end of the Iron core 1 0 when 
longitudinally viewed. The coil block 13 includes a coil 
bobbin 1 1 and the coil 1 2. The coil bobbin 1 1 has collar 
portions 11a and lib located at both ends thereof when 
longitudinally viewed. The Iron core 10 Is mounted on 
the coll bobbin 1 1 . The coil 12 is wound on the coil bob- 
bin 1 1 while being located between the collar portions 
11a and lib. The supporting member 14 is integral with 
the collar portion 11a of the coil bobbin 11, which is 
located closer to the collar 10a. The yoke 15 is made of 
magnetic material and shaped like L. The yoke 15 cov- 
ers the end face and one side surface of the coil block 

13. while being magnetically coupled at one end to the 
end of the iron core 10. which is opposite to the collar 
10a thereof. The armature 16 is shaped like a plate. 
One end of the armature 1 6 is pivotally supported at the 
tip of the other end of the yoke 15 by means of a hinge 
spring 17. The other end of the armature 16 is brought 
into contact with and separated from the collar 10a of 
the iron core 10. An end of the coil . 12 Is connected to a 
terminal 13a of the coil block 13. The hinge spring 17 is 
secured to the tip of the other end of the yoke 15 by 
caulking or welding, and urges the other end of the 
armature 16 in a direction In which It moves apart from 
the collar 10a of the iron core 10. A groove 14a is 
formed in the supporting member 14. The groove 1 4a of 
the supporting member 14 is to be in mesh with a pro- 
truded portion 4b protruded from the end face of the 
body 4. which is confronted with the supporting member 

1 4. The lip of the coil terminal 1 3a is protruded from the 
underside of the supporting member 14. 

[0081] The normally closed contact plate 30 and 
the normally closed contact plate 32 are press fit into 
accommodating grooves 49a to 49c formed in the body 
4 In a state that the normally closed contact plate 30 is 
located outermost, and the normally open contact 30a 



and the normally open contact 32a are disposed in 
opposition to each other. Terminal pieces 30b and 32b 
are provided successively and In an integral fashion at 
the other ends of the normally closed contact plate 30 
5 and the normally closed contact plate 32. The terminal 
piece 30b and the terminal piece 32b are projected from 
the underside of the body 4. A terminal piece 31b is 
coupled to the other end of the movable contact plate 
31. The movable contact plate 31 Is fastened to within 
10 accommodating groove 49b by press fitting the terminal 
piece 31b into accommodating groove 49b. At this time, 
the movable contacts 31a formed on both sides of the 
movable contact plate 31 are confronted with the nor- 
mally open contact 30a and the normally open contact 
75 32a. respectively The terminal piece 31b Is protruded 
from the underside of the body 4. 
[0082] A rib 42a Is provided on the inner surface of 
the accommodating concavity portion 42 of the body 4. 
The rib 42a partitions an inner space of the accommo- 
20 dating concavity portion 42 into two spaces. The coil 12 
and the yoke 15 are located within two spaces of the 
accomnrKxJating concavity p>ortlon 42, respectively, and 
the electromagnetic block 1 is placed within the accom- 
modating concavity portion 42 in a state that the arma- 
25 ture 1 6 Is opposed to the contact portion 3. A groove 4a 
is formed in and along a lower part of the circumferential 
surface of the body 4. The groove 4a prevents sealing 
compound from creeping up when the electromagnetic 
relay is seated by coating the lower surfaces of the body 
30 4 and the supporting member 14 with the sealing com- 
pound. 

[0083] Engaging pawls 21 are provided at one end 
of the card 2. Those engaging pawls 21 are respectively 
brought into engagement with depressed parts 16a, 

35 which are formed in both side edges of the extreme end 
of the armature 16. A pressing member 22 for pressing 
the movable contact plate 31 is provided at the other 
end of the card 2. A protrusion 23 is protruded from the 
extreme end of the pressing member 22. The protrusion 

40 23 is to be inserted into a hole 31c bored in an end of 
the movable contact plate 31 . The engaging pawls 21 of 
the card 2 are respectively brought into engagement 
with the depressed parts 16a. The protruded piece 23 of 
the pressing member 22 is inserted into the hole 31c of 

45 the movable contact plate 31. The card 2 is bridged 
between the armature 16 and the movable contact plate 
31 while being confronted with a wall 41 forming the 
ceiling of the accommodating concavity portion 42. In 
this way, the electromagnetic relay is reduced in size 

50 and thickness. The width of the pressing member 22 of 
the card 2 is shorter than the width of the remaining por- 
tion thereof. The pressing member 22 of the card 2 is 
disposed closer to the side of the accommodating con- 
cavity portion 42, which is opposite to the closed side 

55 thereof. Accordingly, there is no chance that the press- 
ing member 22 interferes with ribs 5a and 5b. which are 
protruded from the inner surface of the cover 5. Those 
ribs will be described later. Further, the pressing mem- 
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ber 22 is located apart from the opened side of the 
accommodating concavity portion 42. Because of this, a 
creeping distance along the surface of the card 2 
between the electromagnetic block 1 and the contact 
portion 3 is elongated. An elongated hole 24 is formed 
in a portion of the card 2, which corresponds In position 
to the collar portion 1 1 a of the coil bot)bin 1 1 . An engag- 
ing protrusion 11c protruded from the collar portion 11a 
is inserted into the central band portion 24. The move- 
ment direction of the card 2 is stopped by the engaging 
protrusion 11c. A protrusion 5c is protruded inwardly of 
the ceiling of the cover 5. The card 2 may be moved 
without any shaking when the upper surface of the card 
2 slides on the protrusion 5c of the cover 5. 
[0084] In the electromagnetic relay, the contact 
plate 30 to 32 are disposed on one side of the body 4 
when viewed in the width direction, and the electromag- 
netic block 1 is disposed on the other side. With this 
r-" Structure, a long insulation distance is secured between 
the contact portion 3 and the electromagnetic block 1 , to 
thereby Improve the insulating performance of the elec- 
tromagnetic relay. Grooves 44 and 45, which are 
opened to the opening of the accommodating concavity 
portion 42 are formed In an insulation wall 43 of the con- 
tact portion 3 of the accommodating concavity portion 
42 and a portion of the body 4. which is located between 
the insulation, wall 43 of the accommodating concavity 
portion 42 and closer to the contact portion 3. The ribs 
5a and 5b are formed in portions of the inner surface of 
the cover 5.. which corresponds in position to the 
grooves 44 and 45. Therefore, when the cover 5 is 
applied to thetbody 4, the ribs 5a and 5b of the cover 5 
are inserted into the grooves 44 and 45, respectively, so 
that the Insulation wall 43 and the ribs 5a and 5b doubly 
insulate the electromagnetic block 1 from the contact 
portion 3. 

[0085] A tabular portion 50 having a flat upper sur- 
face is raised from a portion of the wail 41 forming the 
ceiling of the accommodating concavity portion 42, 
which is located between the electromagnetic block 1 
and the contact portion 3. In the structure having the 
tabular portion 50, a creeping distance (indicated by a 
one-dot chain line 'b" in Fig. 26b) measured along the 
surface of the wall 41 located between the electromag- 
netic block 1 and the contact portion 3 is longer than in 
the structure in which the wall 41 is flat by the height of 
the tabular portion 50. Therefore, an Insulation distance 
between the electromagnetic block 1 and the contact 
portion 3 is elongated, thereby improving an insulation 
performance of the electromagnetic relay. Accordingly, 
a predetermined insulation distance may be secured by 
appropriately selecting the shape and the dimensions of 
the tabular portion 50. A small electromagnetic relay 
which satisfies the safety standard (spatial distance = 
8mm or longer, and creeping distance = 8mm or longer) 
of VDEO700 prescribed by the Germany Electrical 
Engineering Association (VDE), can be realized. 
[0086] Meanwhile, the tabular portion 50 is pro- 



truded from the wall 41 forming the ceiling of the accom- 
modating concavity portion 42. An end face 50a of the 
tabular portion 50 is brought into contact with the card 2 
to define a movement range of the card 2. The tabular 

5 portion 50 has a function of a stopper when it cooper- 
ates with the engaging protrusion 11c of the engaging 
protrusion 1 1 c at the collar portion 1 1 a of the coil bobbin 
1 1 to define the movement range of the card 2. 
[0087] An operation of the electromagnetic relay 

to will briefly be described. When a current Is fed to the 
coil, the armature 1 6 is attracted to the collar 1 Da of the 
iron core 10, and is turned counterclockwise (in Fig. 
27A) about the end of the yoke 15 which is opposite to 
one end thereof. With the turning of the armature 16, 

ys the card 2 moves to the right side in Fig. 27A. The 
pressing member 22 presses the movable contact plate 
31 against the normally closed contact plate 30. The 
movable contacts 31a separates from the normally 
open contact 32a and comes in contact with the nor- 

20 mally open contact 30a. When the current feeding to the 
coil is stopped, the attraction force disappears, and the 
armature 16 is turned counterclockwise in Fig. 27 A by 
the returning forces of the movable contact plate 31 and 
the hinge spring 1 7. With the turning of the armature 1 6, 

25 the card 2 moves to the left in Fig. 27A. The force of the 
pressing member 22 to press the movable contact plate 
31 toward the normally closed contact plate 30 disap- 
pears. Accordingly, the movable contact plate 31 is 
moved toward the normally closed contact plate 32 by 

30 the returning force of the movable contact plate 31 . and 
the movable contacts 31a separates from the normally 
open contact 30a and comes in contact with the nor- 
mally open contact 32a. 

[0088] An electromagnetic relay which is another 

35 embodiment of the present invention will be described 
with reference to Figs. 34 through 38. Like reference 
numerals will be used for designating like or equivalent 
portions in the electromagnetic relay of the previously 
decried, for simplicity. 

40 [0089] The present embodiment is arranged such 
that in the electromagnetic relay of the previous embod- 
iment, a protrusion 51 is formed on the tabular portion 
50 protruded from the wall 41 forming the ceiling of the 
accommodating concavity portion 42, and that a height 

45 dimension of the engaging protrusion 1 1c of the collar 
portion 1 1 a of the coil bobbin 1 1 . which is located oppo- 
site to the contact portion 3, is selected so that the tip of 
the engaging protrusion 11c comes in contact with the 
ceiling of the cover 5. With such an arrangement, when 

50 the cover 5 is applied to the body 4. the mounting posi- 
tion of the cover 5 when it is attached to the body 4 by 
bringing the end faces of the protrusion 51 and the 
engaging protrusion 11c into the ceiling surface of the 
cover 5. In this sense, the protrusion 51 and the engag- 

55 ing protrusion 11c forming a positioning protrusion. 
[0090] In the electromagnetic relay, the end faces of 
the protrusion 51 and the engaging protrusion 11c are 
flat. When the protrusion 51 and the engaging protru- 
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sion 11c are different in height, the corners of those pro- 
trusions come in contact with the protrusion 51 and the 
engaging protrusion 1 1c. As a result, there is a possibil- 
ity that an inclination of the cover 5 is great. To avoid 
this, the ends of the protrusion 51 and the engaging pro- 
trusion 11c when viewed in the direction of the arrange- 
ment of the protrusion 51 and the engaging protrusion 
11c may be shaped like substantially semicircular in 
cross section while being curved toward the ceiling of 
the cover 5. in this case, the protrusion 51 and the 
engaging protrusion 11c come in contact with the ceil- 
ing surface of the cover 5. Accordingly, an inclination of 
the cover 5 is reduced when comparing with the struc- 
ture where the corners of the protrusion 51 and the 
engaging protrusion 11c come In contact with the ceil- 
ing of the cover 5. It should be understood that curving 
those ends toward the ceiling of the cover 5 suffices for 
avoiding the inclination increase of the cover 5, but it is 
not essential that the ends of the protrusion 51 and the 
engaging protrusion 11c are shaped like substantially 
semicircular in cross section when viewed in the direc- 
tion of the arrangement of the protrusion 51 and the 
engaging protrusion 11c. 

[0091] As shown in Fig. 38, a protruded piece 52 
which serves as a positioning protrusion and is to be in 
contact with the ceiling surface of the cover 5, may be 
formed at the end of the wall 41 forming the ceiling of 
the accommodating concavity portion 42, which is 
located closer to the contact portion 3. In this instance, 
an engaging protrusion 1 1c is provided at the collar por- 
tion 1 la of the coil bobbin 1 1 , which is located in oppo- 
sition to the contact portion 3. The protruded piece 52 is 
provided at a portion of the wall 41 , which is closer to 
the normally closed contact plate 32. As a result, a dis- 
tance between the engaging protrusion 1 1c for support- 
ing the ceiling surface of the cover and the protruded 
piece 52 is increased. Further, an inclination of the 
cover 5 with respect to the body 4 is reduced. 
[0092] According to the present invention, there is 
provided a first electromagnet fixing structure for fixing a 
yoke and an iron core in an electromagnetic relay char- 
acterized in that a yoke, shaped like L, includes a bent 
surface portion, a rectangular through hole is formed in 
the central portion of the bent surface portion, a rod-like 
iron core is formed which has a cross section larger in 
the longitudinal direction than the rectangular through 
hole, a protruded portion of which the end face is some- 
what smaller than the through hole is formed at the cen- 
tral portion of one end of the iron core, and the yoke and 
the iron core are fixed by inserting the protruded portion 
into the through hole. 

[0093] With provision of the protruded portion hav- 
ing the stepped portions on both sides, it is possible to 
prevent the iron core from being tilted at the time of the 
spin press-fitting. As a result, it is possitsle to prevent the 
attraction force of the electromagnet from reducing in 
magnitude. A stable increase of the attraction force of 
the electromagnet is realized. 



[0094] The invention provides a second electro- 
magnet fixing structure for fixing a yoke and an iron core 
in an electromagnetic relay characterized in that a yoke, 
shaped like L, includes a bent surface portion, a rectan- 

5 gular through hole is formed in the central portion of the 
bent surface portion, a rod-like iron core is formed which 
has a cross section somewhat shorter in the longitudi- 
nal direction than the rectangular through hole, but 
somewhat wider than the latter, a protruded portion of 

10 which the end face is somewhat smaller than the 
through hole is formed at the central portion of one end 
of the iron core, and the yoke and the iron core are fixed 
by inserting the protruded portion into the through hole. 
[0095] in the fixing structure of the present inven- 

15 tion, the protruded portion with the stepped portions on 
both the sides thereof are provided on the iron core. 
Provision of the stepped portions, it is possible to pre- 
vent the iron core from being tilted at the time of the spin 
press-fitting. Further, a degree of the magnetic coupling 

20 of the yoke and the iron core since a joining area 
between the yoke and the iron core is increased. As a 
result, increase of the attraction force of the electromag- 
net is realized. 

[0096] The invention provides a third electromagnet 
25 fixing structure for fixing a yoke and an iron core in an 
electromagnetic relay characterized in that a yoke, 
shaped like L, includes a rectangular through hole is 
formed in the central portion of the bent surface portion, 
a rod-like iron core is formed which has a cross section 
30 larger than the rectangular through hole, a protruded 
portion of which the end face is somewhat smaller than 
the through hole Is formed at the central portion of one 
end of the Iron core, and the yoke and the iron core are 
fixed by inserting the protruded portion into the through 
35 hole. 

[0097] In the thus constructed electromagnet fixing 
structure, the protruded portion with the stepped portion 
therearound is provided on the iron core. Therefore, It is 
possible to prevent the iron core from being tilted with 

40 respect to Xhe yoke and the iron core at the time of the 
spin press-fitting. As a result, a degree of the magnetic 
coupling of the yoke and the iron core since a joining 
area between the yoke arxl the iron core is increased, 
and increase of the attraction force of the electromagnet 

45 is realized. 

[0098] The invention provides a fourth electromag- 
net fixing structure iox fixing a yoke and an iron core in 
an electromagnetic relay characterized in that a yoke, 
shaped like L, includes a bent surface portion, a rectan- 

50 gular groove is formed in the upper part of the bent sur- 
face portion, a rod-like iron core is formed which has a 
cross section larger than the rectangular groove in the 
longitudinal direction, a protruded portion of which the 
end face is somewhat smaller than the rectangular 

55 groove is protruded from one end of the iron core, and 
the yoke and the iron core are fixed by inserting the pro- 
truded portion into the rectangular groove. 
[0099] The joining portion of the yoke and the iron 
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core where the largest magnetic loss occurs has three 
surfaces, and one surface of the protruded portion of 
the iron core is separated from the magnetic loss area, 
and the magnetic loss at the joining portion is reduced. 
Therefore, an attraction force by the electromagnet is 
increased. 

[0100] The invention provides a fifth electromagnet 
fixing structure for fixing a yoke and an iron core in an 
electromagnetic relay characterized in that a yoke, 
shaped like L. includes a bent surface portion, a trape- 
zoidal groove is formed in the upper part of the bent sur- 
face portion, the trapezoidal groove being configured 
such that the width of the groove increases with 
increase of its depth, a rod-like iron core is formed 
which has a cross section extending further downward 
frorh the bottom of the trapezoidal groove, in addition to 
the size of the trapezoidal groove, a protruded portion of 
which the end face is somewhat smaller than the trape- 
zoidal groove is protruded from one end of the iron core, 
V . and the yoke and the iron core are fixed by inserting the 
protruded portion into the trapezoidal groove. 
[0101] The joining portion of the yoke and the iron 
core where the largest magnetic loss occurs has three 
surfaces, and one surface of the protruded portion of 
the iron core is separated from the magnetic loss area, 
and the magnetic loss at the joining portion is reduced. 
Therefore, an attraction force by the electromagnet is 
increased. Since the trapezoidal groove is trapezoidal in 
shape, there is no chance that the protruded portion of 
the iron core^ips off from the trapezoidal groove of the 
yoke. :u 

[0102] The invention also provides a method of fix- 
ing in an electromagnetic relay a yoke, shaped like L. 
including a bent surface portion and a rectangular 
through hole the bent surface portion, and a rod-like iron 
core having a cross section larger than the rectangular 
through hole, the iron core including a protruded portion 
protruded at one end of the Iron core, one end of the 
protruded portion being somewhat smaller than the 
through hole, a length of the protruded portion being 
somewhat longer than the through hole, and a flange 
being formed at the other end of the iron core, the 
method being characterized in that the yoke and the iron 
core, while the protruded portion is inserted into the 
through hole, is fixed, by a press-fitting fixing tool, in a 
total of five directions of four directions from the outer 
peripheral directions of the bent surface portion to the 
inner side, and one direction from the flange to the inner 
side, and spin press-fitting is applied to the protruded 
portion of the iron core from aid through hole so as to fill 
a gap formed between the through hole and the pro- 
truded portion. 

[01 03] When the spin press-fitting is carried out, the 
yoke and the iron core are fixed, by means of the press- 
fitting fixing tool, in the total of five directions, four direc- 
tions from the outer peripheral of the bent surface por- 
tion to the inner side, and one direction from the flange 
side to the inner side. The expanding of the bent surface 



portion is prevented, and formation (leaving) of a gap 
between the yoke and the iron core is prevented. The 
management of the protruded portions of the iron core 
is considerably easy and an accuracy on the dimen- 
5 sional variation of the iron-core protruded portions is 
improved. As a result, an attraction force by the electro- 
magnet is increased. 

[0104] The invention provides another method of 
fixing an electromagnet in an electromagnetic relay, 

TO wherein in carrying out the spin press^fitting, the bent 
surface portion is pressed against the stepped teces of 
the iron core caused by the protruded portion. This 
method improves a mechanical coupling between the 
yoke and the iron core. Accordingly, an attraction force 

r5 by the electromagnet is increased. 

[0105] The invention provides another method of 
fixing an electromagnet in an electromagnetic relay, 
wherein the iron core is inserted into a cylindrical bobbin 
with a coil wound thereon before the protruded portion 

20 is inserted into the through hole. When this method is 
used, an electromagnet improved in attraction force is 
obtained. 

[0106] As seen from the foregoing description, an 
electromagnetic relay of the invention comprises: an 

25 electromagnet in which a coil is wound around an iron 
core: a yoke of which one end is magnetically coupled 
to a first magnetic pole of the electromagnet and the 
other end is extended to a position near a second mag- 
netic pole of the electromagnet; an armature being 

30 rotatably coupled to the other end of the yoke and being 
driven by the electromagnet: movable contacts being 
movable with a turn of the armature; and fixed contacts 
being brought into contact with and separated from the 
movable contacts; wherein the other end of the yoke 

35 serving as a fulcrum when aid armature is turned is bent 
like L Since the other end of the yoke is bent like L. a 
contact area of it where it contacts with the armature is 
enlarged, thereby increasing the attraction force of the 
electromagnet to the armature. Further, the yoke may 

AO be formed by bending a plate member of a uniform 
thickness, and hence is not increased in manufacturing 
cost. 

[0107] The present invention also provides a 
method of manufacturing an electromagnetic relay 

45 which comprises: an electromagnet in which a coil is 
wound around an iron core; a yoke of which one end is 
magnetically coupled to a first magnetic pole of the elec- 
tromagnet and the other end is extended to a position 
near a second magnetic pole of the electromagnet: an 

50 armature being rotatably coupled to the other end of the 
yoke and being driven by the electromagnet; movable 
contacts being movable with a turn of the armature; and 
fixed contacts being brought into contact with and sepa- 
rated from the movable contacts; wherein the other end 

55 of the yoke serving as a fulcrum when aid armature is 
turned Is bent like L, the manufacturing method being 
characterized in that one end of a plate-like magnetic 
member is bent, and then the bent potion is subjected to 
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a shaving process, to thereby form the L-shaped end 
serving as a fulcrum when the armature Is turned. 
[0108] TTierefbre. the yoke may be made out of the 
plate member of a uniform thickness, so that the man- 
agement of the thick dimensions of the yokes when 5 
those are manufactured is easy. The bent potion of the 
yoke is sharpened by shaving process, to increase a 
degree of joining between the other end of the yoke and 
the armature, and hence to further reduce a magnetic 
resistance of the contact portion where the yoke and the io 
armature. 

[0109] As seen from the foregoing description, an 
electromagnetic relay of the present Invention com- 
prises: an electromagnetic block with an armature, 
which is driven when current Is fed to a coil thereof; a is 
contact portion including a fixed contact ptate having a 
fixed contact and a movable contact plate having a mov- 
able contact; a card being driven through a reciprocal 
motion of the armature to open and close the contact 
portion: and a body in which the contact plates are 20 
placed at one end thereof and an accommodating con- 
cavity portion being located at the other end while 
opened sideways, the electromagnetic block being 
placed In the accommodating concavity portion; 
wherein protrusion means provided in a portion of a wall 2S 
forming the ceiling of the accommodating concavity por- 
tion, which is located between the electromagnetic 
block and the contact portion, so as to increase a creep- 
ing distance between the electromagnetic block and the 
contact portion. Therefore, a creeping distance is longer 30 
than in a structure having a flat surface by the height of 
the protrusion means. Further, the insulation perform- 
ance of the electromagnetic relay is improved, and a 
satisfactory insulation distance is secured even in a 
small electromagnetic relay 35 
[0110] Another electromagnetic relay of the inven- 
tion corresponds to the first electromagnetic relay which 
further comprises: a cover, shaped like a box. being 
made of synthetic resin, and opened at one side, and 
being attached to the body while covering the electro- 40 
magnetic block and the contact portion, and wherein 
positioning protrusions are formed on a wall forming the 
celling of the accommodating concavity portion and a 
collar portion of a coil bobbin with a col! wound thereon. , 
Therefore, when the cover is attached to the body, the 45 
positioning protrusion is brought into contact with the 
ceiling surface of the cover. Therefore, the cover may 
precisely be positioned to the body. Further, the ceiling 
surface of the cover Is supported at two positions. This 
leads to stabilization of the mounting of the cover. so 
[01 1 1 ] Another electromagnetic relay of the present 
invention specified such that the positioning protrusion 
being formed on a wall forming the celling of the accom- 
modating concavity portion is a protrusion protruded 
from the protrusion means, and the positioning protru^ ss 
sion protruded from the collar portion and the protrusion 
protruded from the protrusion means are curved in 
cross section when viewed in the direction of the 



arrangement of the protrusions toward the ceiling of the 
cover. With such a technical feature, in a case where the 
contact surfaces of the positioning protrusion in contact 
with the ceiling surface of the cover and the protruded 
portion are flat, if the height of the positioning protrusion 
is different from that of the protruded portion, the cor- 
ners of the positioning protrusion and the protruded por- 
tion come in contact with the ceiling surface of the cover. 
In this case, the positioning protrusion and the pro- 
truded portion are in contact with the ceiling of the cover 
at their curved portions since those are curved in cross 
section toward the ceiling surface of the cover. There- 
fore, an inclination of the cover is advantageously 
reduced. An electromagnetic relay of the present inven- 
tionn specified such that the collar portion of the coil 
bobbin, which includes the positioning protrusion. Is 
located at one end of the coil bobbin which is opposite 
to the other end thereof at which the contact portion is 
provided, and the positioning protrusion being formed 
on a wall forming the ceiling of the accommodating con- 
cavity portion is provided at a portion of the wall closer 
to the contact portion. With such a technical feature, 
one positioning protrusion is provided closer to the col- 
lar portion which Is located at the end of the coil bobbin 
which is opposite to the end thereof closer to the contact 
portion. Therefore, a distance between the two position- 
ing protrusions is increased, so that an inclination of the 
cover with respect to the body is reduced. 
[01 1 2] An electromagnet includes a plate-like yoke, 
shaped like L. with a curved surface portion, a rectangu- 
lar iron core connected to said yoke and wound by a 
coil, an armature rotatably and pivotally supported by 
one end of said yoke, said armature being driven by 
said coil and coupling device for coupling said yoke with 
said iron core by spin press-fitting. 

Claims 

1 . An electromagnet comprising: 

a plate-like yoke, shaped like L, with a curved 
surface portion; 

a rectangular iron core connected to said yoke 
and wound by a coil; 

an armature rotatably and pivotally supported 
by one end of sard yoke, said armature being 
driven by said coil; and 

coupling means for coupling said yoke with 
said iron core by spin press-fitting. 

2. An electromagnet as claimed in claim 1 , said cou- 
pling means includes: 

a protrusion defined by at least one stepped 
portion provided at an end of said core: 
a through hole formed in said curved surface 
portion, said protrusion being inserted into said 
through hole; and 
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a gap defined between said protrusion and Seiid 
insertion hole when said protrusion is inserted 
into said through hole, 

3. An electromagnet as claimed in claim 2, wherein s 
said protrusion is formed by a stepped portion 
extending in the width direction of a cross section of 
said iron core. 

4. An electromagnet as claimed in claim 2. wherein io 
said stepped portion is a stepped portion extending 

in the longitudinal direction of a cross section of 
said iron core. 

5. A fixing structure as claimed in claim 2, wherein 75 
said stepped portion is formed by a stepped portion 
extending in the width and longitudinal directions of 

a cross section of said iron core. 

6. An electromagnet as claimed in claim 2, wherein a 20 
cross section of said protrusion is substantially 
equal in size to that of said through hole. 

7. An electromagnet as claimed in claim 1. wherein 
said coupling means includes: 2S 

a cut-out portion formed in said bent surface 
portion; and 

at least one protrusion provided on an end of 
said iron core, said iron core being trapezoidal 30 

in shape. 

8. An electromagnet comprising : 

an electromagnet assembly including: 35 



a rectangular iron core with a coil wound 
thereon; 

( a plate-like yoke of which one end is mag- 

netically coupled with one magnetic pole of 40 
said electromagnet and the other end is 
extended to a position near the other mag- 
netic pole of said electromagnet, said other 
end of said yoke having an enlarge contact 
araa increase shaped like L; and 4S 
an armature rotatably and pivotally sup- 
ported by said other end of said yoke; 

a contact assembly including; 

50 

a movable contact movable through a 
movement of said armature; 
a fixed contact brought into contact with 
and separated from said movable contact; 
and 55 
coupling means for coupling said yoke with 
said iron core by spin press-fitting. 



9. An electromagnet as claimed in claim 8 comprising: 

a card for moving said movable contact through 
a movement of said armature; and 
a main body including contact plates at one 
end and an accommodating concavity portion 
opened sideways at the other end, said assem- 
bly being placed in said accommodating con- 
cavity portion, said main body including a 
ceiling wall with a protrusion. 

10. An electromagnet as claimed in claim 9, further 
comprising: 

a tx3x-like cover one of which is opened, said 
cover being attached to said main body while 
covering said electromagnet block, said con- 
tact portion, and said card; and 

a positioning member for keeping a distance 
between said ceiling wall of said main body and 
a wall of said cover at a fixed distance. 

11. An electromagnet as claimed in claim 10. wherein 
said positioning member includes at least one of 
said protrusion, a protrusion provided on a flange of 
the other end of said iron core, and an auxiliary pro- 
trusion provided on said ceiling wall of said main 
body. 

12. An electromagnet as claimed in claim 1 1 , wherein a 
top surface of said protrusion, a protrusion provided 
on a flange of the other end of said iron core, or an 
auxiliary protrusion provided on said ceiling wail of 
said main body is curved. 

13. An electromagnet as claimed in claim 8. said linking 
means includes: 

a protrusion defined by at least one stepped 
portion provided at an end of said core; 
a through hole formed in said curved surface 
portion, said protrusion being inserted into said 
through hole; and 

a gap defined between said protrusion and said 
insertion hole when said protrusion is inserted 
into said through hole. 

14. An electromagnet as claimed in claim 13, wherein 
said protrusion is formed by a stepped portion 
extending in the width direction of a cross section of 
said iron core. 

15. An electromagnet as claimed in claim 13, wherein 
said stepped portion is a stepped portion extending 
in the longitudinal direction of a cross section of 
said iron core. 
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16. A fixing structure as claimed in claim 13, wherein 
said stepped portion is formed by a stepped portion 
extending in the width and longitudinal directions of 
a cross section of said iron core. 

17. An electromagnet as claimed in claim 13. wherein a 
cross section of said protrusion is substantially 
equal in size to that of said through hole. 

18. An electromagnet as claimed In claim 8. wherein 
said coupling means comprising: 

a cut-out portion formed in said bent surface 
portion; and 

at least one protrusion provided on an end of 
said iron core, said iron core being trapezoidal 
in shape. 

19. An electromagnetic relay comprising: 

a rectangular iron core with a coil wound ther- 
eon; 

a plate-like yoke of which one end is magneti- 
cally coupled with one magnetic pole of said 
iron core and the other end is extended to a 
position near the other magnetic pole of said 
iron core, said other end of said yoke having an 
enlarge contact area increase surface shaped 
like L; 

an armature rotatably and pivotally supported 
by said other end of said yoke; 
a movable contact movable with a movement of 
said armature; and 

a fixed contact brought into contact with and 
separated from said movable contact 

20. An electromagnetic relay as claimed in claim 19, 
wherein said enlarged contact area Is formed by 
shaping said other end of said yoke like L. 

21. A method of forming an electromagnetic relay 
including: 

a rectangular iron core with a coil wound ther- 
eon; 

a plate-like yoke of which one end is magneti- 
cally coupled with one magnetic pole of said 
electromagnet and the other end is extended to 
a position near the other magnetic pole of said 
electromagnet, said other end of said yoke hav- 
ing an enlarge contact area increase shaped 
like L; 

an armature rotatably and pivotally supported 
by said other end of said yoke, said armature 
being driven by said coil; a movable contact 
being movable with a turn of said armature: 
and 



a fixed contact being brought into contact with 
arxi separated from said movable contact, said 
method comprising the steps of: 
bending said other end of said yoke to have a 
5 Shape like L; and 

shaping-machining said L-shaped portion to 
form a fulcrum of said armature when said 
armature is turned. 

10 22. An electromagnetic relay including: 

a rectangular iron core with a coil wound ther- 
eon; 

a plate-like yoke of which one end is magneti- 

15 cally coupled with one magnetic pole of said 

iron core and the other end is extended to a 
position near the other magnetic pole of said 
iron core, said other end of said yoke having an 
enlarge contact area increase surface shaped 

20 like L; 

an armature rotatably and pivotally supported 
by said other end of said yoke, said armature 
being driven by said coil; 
a movatJe contact being movable with a turn of 

25 said armature; and 

a fixed contact being brought into contact with 
and separated from said movable contact, said 
electric magnet prepared by the process com- 
prising the steps of: 

30 bending said otiier end of said yoke to have a 

shape like L; and 

shaving shaping-machining said L-shaped por- 
tion to form a fulcrum of said armature when 
said armature is turned. 

35 

23. An electromagnet comprising: 

a rectangular iron core with a coil wound ther- 
eon; 

^0 a plate-like yoke of which one end is rragneti- 

cally coupled with one magnetic pole of said 
iron core and the other end Is extended to a 
position near the other magnetic pole of said 
iron core, said other end of said yoke having an 

'^5 enlarge contact area increase surface shaped 

like L; 

an armature rotatably and pivotally supp>orted 

by said other end of said yoke; 

a protrusion defined at an end of said core, said 

50 protrusion being formed by a two stepped por- 

tions extending in the width direction of a cross 
section of said iron core, 
a through hole formed in said curved surface 
portion, said protrusion being inserted into said 

55 through hole; and 

a gap defined between said protrusion and said 
insertion hole when said protrusion is inserted 
into said through hole. 
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24. An electromagnet comprising: 

a rectangular iron core with a coil wound ther- 
eon; 

a plate-like yoke of which one end is magneti- s 
cally coupled with one magnetic pole of said 
iron core and the other end is extended to a 
position near the other magnetic pole of said 
iron core, said other end of said yoke having an 
enlarge contact area increase surface shaped io 
like L: 

an armature rotatably and pivotally supported 
by said other end of said yoke; 
a protrusion defined at an end of said core, said 
protrusion being formed by a two stepped por- is 
tions extending in the longitudinal width direc- 
tion of a cross section of said iron core, 
a through hole formed in said curved surface 
portion, said protrusion being inserted into said 
through hole; and 20 
a gap defined between said protrusion and said 
insertion hole when said protrusion is inserted 
into said through hole. 

25 
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(54) Electromagnetic relay. 

(57) An electromagnet includes a plate-like yol<e, 
shaped like L, with a curved surface portion, a rectangu- 
lar iron core connected to said yoke and wound by a 
coil, an armature rotatably and pivotally supported by 
one end of said yoke, said amriature being driven by 
said coil and coupling device for coupling said yoke with 
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